MgMn2O4 was synthesized via a modified Pechini method. Mg(NO3)2·6H2O and Mn(NO3)2·4H2O were added to a mixture of 5 mL H2O and 5 mL ethylene glycol, citric acid was then added into the solution, yielding concentrations of 0.5 M Mg 2+ , 1 M Mn 2+ , and 3 M citric acid. The solution was heated to 70 °C for 24 h, the resulting brown polymer was annealed at 200 °C for 12h. The annealed solid was grounded and then annealed at 400 or 550°C for 10 h.
was also characterized by synchrotron X-ray powder diffraction (XPD) at the XPD 1 beamline in NSLS-II. The beam was calibrated to a wavelength of 0.18321 Å. The two dimensional data was integrated to simulate a one-dimensional pattern using the Fit2D software, 1 Rietveld refinement was carried out using GSAS II. 2 X-ray powder diffraction (XRD) of electrodes was measured using a Rigaku SmartLab XRD, with Cu Kα radiation and Bragg-Brentano focusing geometry. 3 Crystallite size was also determined using the Scherrer equation. 3 Simultaneous thermogravimetric analysis/differential scanning calorimetry (TGA/DSC) was performed using a TA Instruments Q600. Elemental composition was measured via inductively coupled plasmaoptical emission spectrometry (ICP-OES) with a Thermo Scientific ICAP ICP-OES. Transmission electron microscopy (TEM) images were collected by a transmission electron microscope (JEOL JEM 1400) equipped with a Gatan CCD camera.
Electrochemical test
The cathode was prepared by casting a slurry of 85% MgMn2O4, 5% super P carbon, 5% graphite, and 5% Polyvinylidene fluoride (PVDF) on Al foil. Typical active material loading is 3.9 mg/cm 2 .
All electrochemical tests in Mg 2+ containing electrolyte were conducted in an Argon filled glovebox at room temperature. A three electrode system was used, with Ag/AgNO3 reference and carbon auxiliary electrodes. 0.5 M magnesium bis(trifluoromethylsulfonylimide) (Mg(TFSI)2) /0.5 M dipropylene glycol dimethyl ether (dipro-glyme) in acetonitrile was used as electrolyte, 3 M water was added in some cases. Cyclic voltammetry data was collected between voltage limits of −1.0 and +1.1 V using a scan rate of 0.1 mV/s. Galvanostatic cycling was tested at 0.1 C (1 C = +0.9 V versus Ag + /Ag. Rate capability was examined at 0.1 C, 0.5 C, 1C, 2C, and 0.1 C, with a constant charge rate of 0.1 C. Electrodes were re-collected from the cell after testing and washed with acetonitrile before additional characterization. Mn dissolution tests were conducted on samples prepared by soaking 25 mg MgMn2O4 powder in 2 mL electrolyte for 10 days, the mixture was then filtered, and the electrolyte was measured using ICP-OES. 
